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Noncovalent interaction induced supramolecular chirality transfer and chiral 
amplification upon aggregations are subjects of extensive interest in supramolecular 
chemistry, from which the roles of supramolecular chirality in organocatalysis, 
asymmetric synthesis and chiral autocatalysis, and the origin of homochirality of life, 
chiral information copying and transfer process can be better understanded. 
  Chemosensing of metal ions within the supramolecular chirality framework is 
challenging. Special attention has been focused on the design of chemosensors for 
Cu2+ and Hg2+ with high sensitivity and selectivity. Compared to classic chemosensors, 
these based on signal amplification play a vital role in transition metal ions sensing 
due to their higher sensitivity and selectivity. 
  In this dissertation, we developed novel “pseudo-peptide” motif containing chiral 
thioureas and acylhydrazones. Supramolecular anion building polymer of the thiourea 
that exhibit anion induced long-distance chirality transfer, thiourea-anion helical 
polymers, thiourea aggregates with chiral amplification and acylhydrazone-based 
chemosensor for Cu2+ and Hg2+ with substantially enhanced sensitivity and selectivity 
were examined. 
  Five chapters are included in this dissertation.  
  In chapter one, recent progress in supramolecular aggregates and chemosensors for 
Hg2+ and Cu2+ are briefly reviewed.   
  Anions induced chiral transfer and sensing based on chiral N-amidothiourea 
bearing a “pseudo-peptide” motif is described in chapter two. We chose α-amino acid, 
phenylalanine to construct chiral N-amidothioureas in which seven-membered ring 
intramolecular hydrogen bonds (IHBs) are formed. Chirality communication occurred 
via the seven-membered ring IHBs when anion binds to the chiral N-amidothiourea 
through hydrogen bonding interaction. A long-distance chirality transfer was devoted 















phototunabled foldamers formed between the chiral N-amidothiourea and phthalate 
anions were formed. 
In chapter three, a series of chiral N-amidothiourea receptors were synthesized on 
the basis of the result of chapter two. Through intermolecular hydrogen bonding, 
planar stacking and hydrophobic interaction, N-amidothiourea receptors aggregate in 
aqueous solution, exhibiting chiral amplification. The chiral amplification of the 
N-amidothiourea aggregates can be by modulated by inner conjugate spacer linking 
two N-amidothiourea subunits. Inspired by the related research of gelation of 
N-amidothiourea, gelation of chiral N-amidothiourea of varing ee was examined. 
Racemic mixture was found to unable to gelate, whereas stable and uniform gels 
formed with a small enantiomeric excess was maintained. In these cases, chiral 
amplification was observed in gelation process. 
Previous work in our group showed that metal coordination polymers formed when 
metal ions coordinated with chiral bis(acylhydrazone) and allosteric interaction in the 
metal coordination polymers improved the selectivity of the metal ions. Inspired by 
this research, we designed and synthesized chiral heteroditopic bis(acylhydrazone) 
derivative L as a receptor in which L-phenylalanine was introduced as the source of 
chirality. Synergistic effect of the formation of Cu2+ coordination polymerization and 
allosteric effect induced by Hg2+ promotes intramolecular chiral transfer and leads to 
much higher enhancement in CD signal of L than that only Cu2+ or Hg2+ was involved, 
which indicates the occurrence of CD signal amplification. Because of this synergistic 
CD signal amplification, sensing of Cu2+ and Hg2+ with substantially improved 
sensitivity and selectivity was realized. 
  In chapter five, a very simple dynamic combinatorial library of Schiff bases were 
constructed that allow the use of absorption spectroscopy to evaluate the amine 
exchange process in DCL in the presence of metal ions. Experiments established that 
the imine carbon atom of the aliphatic amine Schiff base can be activated and 
becomes more electrophilic upon metal coordination. Furthermore, kinetics appears to 
be more important than thermodynamics that influence amine exchange process upon 
















remarkably and the optical signals were amplified dramatically even in the presence 
of trace amount of metal ions which reveals that recycling catalysis of metal ions 
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Figure 1.2.1 (A) Chiral/achiral amide functionalized zinc/copper 
tetraphenylporphyrins and (B) schematic depiction of selective depolymerization with 
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